Prazosin administration enhances proliferation of arteriolar adventitial fibroblasts.
Chronic vasodilation stimulates the formation of new arterioles in skeletal muscle, a process that requires the differentiation of mesenchymally derived precursor cells on the abluminal surface of capillaries. Fibroblast proliferation and migration to the arterializing capillary likely precede this differentiation process. In the current study, we investigated the effects of chronic vasodilation with the alpha1 adrenergic blocker prazosin, a treatment that produces enhanced terminal arteriolar development, on the proliferation of fibroblasts present in the adventitia of transverse arterioles. Dual-immunofluorescence labeling for the smooth muscle contractile protein SM-myosin heavy chain (MHC) and for bromodeoxyuridine (BRDU) uptake revealed that prazosin treatment for 4 days stimulated a threefold increase in the density of proliferating fibroblasts surrounding transverse arteriolar trees. This increase was primarily due to an eightfold increase in the density of S-phase fibroblasts surrounding <8 micron m diameter terminal arterioles and a 280% increase in the density of S-phase fibroblasts surrounding 8- to 12-micron m terminal arterioles. Alcian blue counterstaining indicated that no proliferating cells were mast cells. An in vitro study demonstrated that prazosin, at concentrations of 0.5 and 0.05 mg/liter, has no direct effect on fibroblast proliferation. It is concluded that chronic vasodilation with prazosin, a treatment that elicits elevated levels of hemodynamic stress, stimulates the proliferation of adventitial fibroblasts, particularly at the terminal endings of transverse arteriolar trees.